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,QWURGXFWLRQ
7RPDQDJH DQG WR RSWLPL]H WKHPDLQWHQDQFH RI WKHLU SDYHPHQW DVVHW URDGV QHWZRUN FRPSDQLHV XVH
YHU\ FRPSUHKHQVLYH GDWDEDVHV LQ ZKLFK DOO WKH URDGV DUH GHVFULEHG DQG FKDUDFWHUL]HG ODQHE\ODQH
%HVLGHV WKH JHRPHWULFDO GLPHQVLRQDO DQG PHFKDQLFDO FKDUDFWHULVWLFV RI WKH SDYHPHQW OD\HUV WKHVHV
GDWDEDVHVFRQWDLQDOO WKHUHVXOWV IURPWKHSHULRGLFDOSDYHPHQWPRQLWRULQJFDPSDLJQVFDUULHGRXWRQ WKH
QHWZRUNRYHUQHDUO\WZHQW\\HDUVHYHQPRUHRQVRPHROGHUURXWHV

7KLVSDSHUVWDWHVDZLGHVWXG\RIRQHRIWKHVHGDWDEDVHVZLWKVHYHUDOWRROVRIGHVFULSWLYHDQGDQDO\WLFDO
VWDWLVWLFV LQRUGHUWRLQYHVWLJDWHWKHHYROXWLRQRIWZRPDLQVXUIDFHFKDUDFWHULVWLFV WKHPDFURWH[WXUHDQG
WKHPLFURWH[WXUHERWKFRQWULEXWLQJWRVNLGUHVLVWDQFH*RWKLp7KLVDQDO\VLVGLVWLQJXLVKHGEHWZHHQ
HDFKW\SHRIZHDULQJFRXUVHFRQVWLWXWLQJURDGQHWZRUNVXUIDFHVHPLFRDUVHDVSKDOWFRQFUHWH6$&WKLQ
DVSKDOWFRQFUHWH7$&YHU\WKLQDVSKDOWFRQFUHWH97$&DQGSRURXVDVSKDOWFRQFUHWH3$&0RVWRI
WKHWLPHPHDVXUHPHQWVDUHPDGHRQWKHVORZODQHVRIWROOPRWRUZD\EHFDXVHWKH\FDUU\DOPRVWDOOKHDY\
JRRGVYHKLFOHWUDIILFFRQVHTXHQWO\VORZODQHGDWDUHSUHVHQWDURXQGRIWKHHQWLUHGDWDEDVH%HFDXVH
RIWKHLUUHSUHVHQWDWLYHQHVVRQO\GDWDUHODWHGWRVORZODQHVRI$WROOPRWRUZD\ZLOOEHSUHVHQWHGKHUH
WKH UHVXOWV DUH WKH VDPH IRU DOO WKH RWKHU ODQHV0HDVXUHPHQWV DUH LQWHJUDWHG RQ PHWUHV ORQJ URDG
VHFWLRQV7KHGDWDEDVH LVSURYLGHGE\&RILURXWHRQHRI WKHELJJHVW URDGQHWZRUNPDQDJHUFRPSDQ\ LQ
(XURSH
0DFURWH[WXUH
:KLOHYHKLFOH VXVSHQVLRQGHIOHFWLRQ DQGG\QDPLF W\UH ORDGV DUHDIIHFWHGE\ URXJKQHVV URDG WH[WXUH
LQIOXHQFHV WKH LQWHUDFWLRQ EHWZHHQ WKH URDG VXUIDFH DQG WKH W\UH IRRWSULQW DQG LPSDFWV WKH ZDWHU
HYDFXDWLRQXQGHUWKHW\UH

0DFURWH[WXUHKDVKRUL]RQWDOZDYHOHQJWKVIURPPPXSWRPPDQGYHUWLFDOZDYHOHQJWKVIURP
PP XS WR  PP 0DFURWH[WXUH PHDVXUHPHQWV DUH SURYLGHG E\ 5XJRODVHU D ODVHU URXJKQHVVPHWHU
RSHUDWLQJLQQRUPDOWUDIILFDQGPDNLQJFRQWLQXRXVUHFRUGRISDYHPHQWPDFURWH[WXUHLQGD\OLJKWRQDGU\
URDG7KHHTXLSPHQWFRQVLVWVRIDODVHUFRQWDFWIUHHGLVWDQFHPHDVXUHULQDUHPRYDEOHSURWHFWLRQKRXVLQJ
PRXQWHG RQ WKH EDFN RI WKH YHKLFOH DVVRFLDWHG HOHFWURQLFV DQG D PLFURFRPSXWHU 7KH KHLJKW RI WKH
PHDVXULQJDSSDUDWXVDERYHWKHSDYHPHQWEHWZHHQWKHWZRULJKWKDQGZKHHOVLVPHDVXUHGDQGXVHGE\WKH
RQERDUGFRPSXWHU WRGHGXFH URXJKQHVVFKDUDFWHULVWLFVDQGFDOFXODWLRQRI WKH VDQGSDWFK WH[WXUHGHSWK
637' ,Q WKHRU\ WKLV LQGLFDWRUFDQ WDNHDQ\SRVLWLYHYDOXH WKHQXOO YDOXHFRUUHVSRQGLQJ WRD ODFNRI
PDFURWH[WXUHDQGDYDOXHJUHDWHUWKDQFRUUHVSRQGLQJWRDYHU\VDWLVI\LQJPDFURWH[WXUH

7DEOH  SURYLGHV WKH GLVWULEXWLRQ RI 637' YDOXHV LW VKRZV WKDW VHFWLRQV ZLWK 6$& DUH WKH PRVW
UHSUHVHQWHG DQG DVVRFLDWHG WR WKH ORZHVW 637' YDOXHV 2Q WKH RSSRVLWH VHFWLRQV ZLWK 3$& DUH
FKDUDFWHUL]HGE\H[WUHPHO\KLJK637'YDOXHVWKLVLVEHFDXVHRIWKHRSHQQDWXUHRIWKLVNLQGRIZHDULQJ
FRXUVH
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7DEOH'HVFULSWLRQRIURDGVXUIDFHFKDUDFWHULVWLFVWUDIILFDQGPDFURWH[WXUHHYDOXDWLRQ
:HDULQJFRXUVH 5HFRUGV 637'D 7UDIILFDE
6$&   
7$&   
97$&   
3$&   
D0HDQDQGVWDQGDUGGHYLDWLRQEHWZHHQSDUHQWKHVLVE&XPXODWHGQXPEHURI
KHDY\JRRGYHKLFOHVLQPLOOLRQV
0LFURWH[WXUH
&RHIILFLHQW RI WUDQVYHUVH IULFWLRQ &7) LV DQ LQGLFDWRU RI WKH PLFURWH[WXUH ZKLFK KDV KRUL]RQWDO
ZDYHOHQJWKVOHVVWKDQPPDQGYHUWLFDOZDYHOHQJWKVOHVVWKDQPP0HDVXUHPHQWVDUHSURGXFHGE\
WKH6&5,06LGHZD\IRUFH&RHIILFLHQW5RXWLQH ,QYHVWLJDWLRQ0DFKLQHSODQQHG IRUHYDOXDWLQJ WKH VNLG
UHVLVWDQFH ZLWKRXW LQWHUIHULQJ ZLWK WKH WUDIILF 7KH HTXLSPHQW LQFOXGHV D IUHH ZKHHO IRU PHDVXUHPHQW
ILWWHGLQDSODQHRIURWDWLRQWKDWIRUPVDQDQJOHRIZLWKWKHGLUHFWLRQRIWUDYHO7KHZKHHOLVORFDWHGRQ
WKH ULJKWKDQG ZKHHO SDWK RI WKH ODQH EHLQJ PHDVXUHG 2ZLQJ WR WKLV DUUDQJHPHQW DW D NPK
PHDVXUHPHQWVSHHGDIULFWLRQIRUFHDSSHDUVLQWKHW\UHSDYHPHQWFRQWDFWDUHDDFWLQJQRUPDOWRWKHSODQH
RIWKHZKHHO+DYLQJLQPLQGWKDWWKHPHDVXUHPHQWZKHHOLVZHLJKHGGRZQZLWKDNQRZQORDGNJ
DQG WKDW LW LVQRWDIIHFWHGE\ WKHPRYHPHQWVRI WKHYHKLFOH WKH&7)FDQEHGHWHUPLQHG ,Q WKHRU\ WKLV
LQGLFDWRUFDQWDNHDQ\YDOXHEHWZHHQDQGWKHQXOOYDOXHFRUUHVSRQGLQJWRDODFNRIPLFURWH[WXUHDQG
DYDOXHJUHDWHUWKDQFRUUHVSRQGLQJWRDVDWLVI\LQJPLFURWH[WXUH

7DEOHJLYHVWKHGLVWULEXWLRQRI&7)DFFRUGLQJWRWKHZHDULQJFRXUVHW\SHLWVKRZVWKDW&7)PHDQ
YDOXHVYDU\ IURP 3$& WR 6$&7KH IROORZXSRI WKH URDGQHWZRUNRYHU DURXQG\HDUV
UHVXOWV LQ D ELJ YDULDWLRQ RI DJHV DQG WUDIILF YROXPHV )LQDOO\ WKH WZR PRVW UHSUHVHQWHG JUDGLQJ
FKDUDFWHULVWLFVDUHDQG
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7DEOH'HVFULSWLRQRIURDGVXUIDFHFKDUDFWHULVWLFVWUDIILFDQGPLFURWH[WXUHHYDOXDWLRQ
:HDULQJFRXUVH 5HFRUGV &7)D 7UDIILFDE
6$&   
7$&   
97$&   
3$&   
D0HDQDQGVWDQGDUGGHYLDWLRQEHWZHHQSDUHQWKHVLVE&XPXODWHGQXPEHURI
KHDY\JRRGYHKLFOHVLQPLOOLRQV

6WDWLVWLFDODQDO\VLVRIWKHHYROXWLRQRIVXUIDFHFKDUDFWHULVWLFV
$QDO\VLVRIYDULDQFHDQGPXOWLSOHFRPSDULVRQV
2QHZD\DQDO\VLVRIYDULDQFH$129$LVDELYDULDWHDQDO\VLVEHWZHHQDTXDQWLWDWLYHYDULDEOHKHUH
WKH 637' RU &7) YDOXHV DQG D TXDOLWDWLYH YDULDEOH ZKLFK LV HLWKHU WKH ZHDULQJ FRXUVH W\SH RU WKH
JUDGLQJFKDUDFWHULVWLFV$129$SURFHGXUHLQYROYHVDJOREDOFRPSDULVRQRIWKHPHDQVRIWKHTXDQWLWDWLYH
YDULDEOHDPRQJWKHGLIIHUHQWFDWHJRULHVRIWKHTXDOLWDWLYHYDULDEOH,IWKHSYDOXHDVVRFLDWHGZLWKWKHWHVW
SHUIRUPHGZLWKLQ$129$LVVPDOOOHVVWKDQWKHQWKHQXOOK\SRWKHVLVRIHTXDOPHDQVLVUHMHFWHG

,Q WKHFDVHRIQXOOK\SRWKHVLV UHMHFWLRQ LW LVXVHIXO WRSHUIRUPDVLQJOHVWHSPXOWLSOHFRPSDULVRQWHVW
IRU PHDQV WKH 7XFNH\¶V WHVW FRPSDUHV DOO SRVVLEOH SDLUV RIPHDQV 8SSHU DQG ORZHU ERXQGV IRU WKH
FRQILGHQFHLQWHUYDO&,DWFRQFHUQLQJWKHYDOXHRIWKHGLIIHUHQFHEHWZHHQWZRPHDQVDUHFDOFXODWHG
$GLIIHUHQFHLVVWDWLVWLFDOO\VLJQLILFDQWLIWKHQXOOYDOXHGRHVQRWVWDQGLQWKH&,


6XUYLYDOGDWDDQDO\VLVPRGHO
7KHLQGLFDWRURIWH[WXUHGLPLQXWLRQRQWKHLWKURDGVHFWLRQEHWZHHQWKHVWDQGWKHMWKPHDVXUHPHQW
UHVSHFWLYHO\GHQRWHGE\,LDQG,LMLVGHILQHGE\
PLQ 

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ZKHUH PLQ  LMML , LV WKH PLQLPXP RI WKH LQGLFDWRU , RYHU DOO WKH VHFWLRQV 7KH GLPLQXWLRQ RI WKLV
LQFLGDWRULVUHODWHGWRWKHFXPXODWHGWUDIILFLQFUHDVHLQWKHVDPHSHULRGGHQRWHGE\ LLMLM 777  ' 7KH
VXUYLYDO GDWD DQDO\VLV PRGHO 6'$0 GHYHORSHG DW WKH ,IVWWDU 5qFKH  /RULQR DQG DOO 
SUHVXPHVWKDWWKHFXPXODWHGWUDIILF LM7' DWZKLFKDVHFWLRQUHDFKHVDWH[WXUHWKUHVKROGRIĲLVDUDQGRP
YDULDEOH WKDW IROORZV D ODZFRQWDLQLQJ DSDUDPHWULF YHFWRUș DQGZLWKGLVWULEXWLRQ IXQFWLRQ) 7'  DQG
SUREDELOLW\ GHQVLW\ I 7'  )ƍ 7'  7KH REMHFWLYH RI WKLV PHWKRG LV WR LGHQWLI\ WKH SUREDELOLW\ ODZ
RI 7' E\PHDQVRIHVWLPDWLQJWKHDVVRFLDWHGSDUDPHWHU7RWKLVHQGWKHSUREDELOLW\RIUHDOL]LQJZKDWLV
REVHUYHGRQHDFKVHFWLRQJHWVFDOFXODWHGLHWKHOLNHOLKRRGIXQFWLRQ/)GHQRWHG/ș

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2QHSDUWLFXODULW\RI6'$0LVWKHSUHVHQFHRIDUDQGRPYDULDEOHFDOOHGDFHQVRULQJYDULDEOHUHIOHFWLQJ
WKH SRVVLEOH QRQREVHUYDWLRQ RI WKH VWXGLHG SKHQRPHQRQ LQ WKLV LQVWDQFH EHLQJ WKH DWWDLQPHQW RI
WKUHVKROGĲ)OHPPLQJDQG+DUULQJWRQ0HFNHUDQG(VFREDU7KUHHW\SHVRIFHQVXUHPD\EH
DSSOLFDEOH
±D OHIWZDUG FHQVXUH LI GXULQJ WKH LQLWLDO REVHUYDWLRQ UHFRUGHGRQ WKH LWKVHFWLRQ IRU WUDIILF L7'  WKH
WKUHVKROGĲKDVDOUHDG\EHHQUHDFKHGLQWKLVFDVHWKHVHFWLRQFRQWULEXWLRQWR/)LV) L7' 
±DULJKWZDUGFHQVXUH LIGXULQJWKHILQDOREVHUYDWLRQUHFRUGHGRQWKHLWKVHFWLRQIRUWUDIILF L7'  WKH
WKUHVKROGĲKDVVWLOOQRWEHHQUHDFKHGLQWKLVFDVHWKHFRQWULEXWLRQWR/)HTXDOV) L7' DQG
±DQ LQWHUYDOEDVHG FHQVXUH LI WKUHVKROGĲ UHDFKHG E\ WKH LWKVHFWLRQ KDV RFFXUUHG EHWZHHQ WZR
VXFFHVVLYHREVHUYDWLRQVUHFRUGHGIRUWUDIILFYROXPHV L7' DQG L7' ZLWK L7'  L7'  LQWKLVFDVH
WKHFRQWULEXWLRQWR/)HTXDOV) L7' ) L7' 
,QWKHDEVHQFHRIFHQVRUWKHFRQWULEXWLRQRIDVHFWLRQWR/)ZRXOGEHIW7KHILQDOH[SUHVVLRQRI/)
WXUQVRXWWREHWKHSURGXFWIRUHDFKVHFWLRQRIWKHSUHYLRXVTXDQWLWLHV LQDVVXPLQJWKDW1VHFWLRQVDUH
LQYROYHGWKHIROORZLQJLVXOWLPDWHO\REWDLQHG
> @ > @ LLLL LLLLL1
L
7I7)7)7)7)/  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ZKHUH IXQFWLRQV įML IRU M   DUH LQGLFDWLYH IXQFWLRQV RI WKH W\SHV RI HYHQWV REVHUYHG LH WKH\
UHVSHFWLYHO\HTXDOLQWKHFDVHVRIOHIWZDUGFHQVXUHULJKWZDUGFHQVXUHLQWHUYDOEDVHGFHQVXUHRUDEVHQFH
RIFHQVXUHDQGRWKHUZLVH

2QFH/)KDVEHHQGHULYHGWKHQH[WVWHSFDOOVIRUFDOFXODWLQJWKHHVWLPDWRUTÖ ZKLFKLVWKHYDOXHRIș
DWZKLFK/)LVPD[LPL]HG7KLVDQDO\VLVWKHQJHWVUHSHDWHGIRUDOOHYROXWLRQWKUHVKROGVĲO\LQJEHWZHHQ
DQGIRU637'DQGEHWZHHQDQGIRU&7)E\LQFUHPHQWVLQERWKFDVHV

7KH ZLGHVSUHDG K\SRWKHVLV LV WKDW WKH UDQGRP YDULDEOH 7' LV GHVFULEHG E\ D:HLEXOO ODZ-REVRQ
WKLVODZZKLFKGHSHQGVRQWZRSDUDPHWHUVLVYHU\IOH[LEOHDQGVXSSRUWVWKHVXSSRVLWLRQWKDWWKH
ORVVRIVNLGUHVLVWDQFHRIDVHFWLRQFDQRQO\LQWHQVLI\RYHUWLPH/HW
VGHQRWHȖDQGDVWKH:HLEXOOODZ
VKDSH DQG VFDOHSDUDPHWHUV UHVSHFWLYHO\; WKHYHFWRU RI H[SODQDWRU\ YDULDEOH DQGȕ WKHYHFWRU RI WKH
FRHIILFLHQWDVVRFLDWHGZLWK WKHH[SODQDWRU\YDULDEOH ,Q WKLVVWXG\ WKHH[SODQDWRU\YDULDEOH LVHLWKHU WKH
W\SHRIZHDULQJFRXUVHRUWKHJUDGLQJFKDUDFWHULVWLFV

+HQFH > @H[SH[S ;77) EP J ' ' 
DQG > @H[SH[SH[S  ;77;7I EPPEJ JJJ '' '  

7KH 1HZWRQ5DSKVRQ DOJRULWKP LV HPSOR\HG WR GHWHUPLQH WKH YDOXHV RI ÖÖÖÖ EPJT   WKDW
PD[LPL]HWKH/)JLYHQE\HT7KHPRGHOOLQJPHWKRGPDNHVLWSRVVLEOHWRHLWKHUFRQILUPRUUHMHFWWKH
H[SODQDWRU\QDWXUHRIWKHVHYDULDEOHV:LWKWKLVDLPDVLJQLILFDQFHWHVWHQDEOHVGHWHUPLQLQJZKHWKHUWKH
FRHIILFLHQWȕLVVLJQLILFDQWO\GLIIHUHQWIURPLHZKHWKHUWKHH[SODQDWRU\YDULDEOH;DVVRFLDWHGZLWKWKLV
FRHIILFLHQWH[HUWVDPDMRULPSDFWRQWKHVWXG\SDUDPHWHU

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$VIRU$129$WKHPRGHOUHVROXWLRQLVVHSDUDWHGLQWRWZRVWHSV
±WKH ILUVW RQH WR GHWHUPLQH LI WKHUH LV D VLJQLILFDQW GLIIHUHQFH EHWZHHQ SDYHPHQW FDWHJRU\
GLVWLQJXLVKHGE\W\SHRUJUDGLQJFRQFHUQLQJWKHLUHYROXWLRQ
±LI WKH GLIIHUHQFH LV VLJQLILFDQW DW WKH ILUVW VWHS WKHQ WKH VHFRQG RQH DLPV WR GHWHUPLQH VSHFLILF
HVWLPDWRUTÖ IRUHDFKSDYHPHQWFDWHJRU\

,QRUGHUWRGHWHUPLQHWKHHYROXWLRQODZRIDVSHFLILFVHFWLRQRQWKHEDVLVRIGLVWULEXWLRQIXQFWLRQVZH
VKRXOGDGRSWWKHK\SRWKHVLVVWDWLQJWKDWLIDWDJLYHQWUDIILFOHYHODJLYHQVHFWLRQKDVHYROYHGTXLFNHUWKDQ
RWKHUVHFWLRQVGLVSOD\LQJWKHVDPHFRYDULDWHYDOXHWKHQWKLVVHFWLRQZLOODOZD\VHYROYHTXLFNHUWKDQWKH
RWKHUVHFWLRQV,QRWKHUZRUGVOHWSEHWKHSURSRUWLRQRIVHFWLRQVWKDWDUHOHVVUREXVWWKDQDVHFWLRQ6,I6
ZHUHWRFURVVWKUHVKROGĲIRUDWUDIILFYROXPH<WKHSUREDELOLW\IRUDQ\VHFWLRQZLWKVDPHFKDUDFWHULVWLFV
WRFURVVWKLVVDPHWKUHVKROGEHIRUHWUDIILF<ZRXOGEHS

)LJXUH LOOXVWUDWHV WKHRYHUDOO HYROXWLRQ FXUYHVSURYLGHGE\6'$07KH WZR ILUVW SRLQWV IRU D QXOO
WUDIILFGHQRWHG4DQG4DUHUHVSHFWLYHO\WKHDQGTXDQWLOHVRIWKHGLVWULEXWLRQRI&7)IRUWZR
\HDUVROGURDGVHFWLRQV WKLV ODJRI WZR\HDUVDOORZV WRHQVXUH WKDW WKHQHZELQGHUKDVEHHQFOHDQHGE\
WUDIILFDQGWKDWWKH]HURSRLQW]RQHLVUHSUHVHQWDWLYHRIWKHURDGGDWD

)RU WKH RYHUDOO HYROXWLRQ FXUYH UHODWLQJ WR RQH SDUWLFXODU ZHDULQJ FRXUVH W\SH WKUHH OHYHOV RI
UREXVWQHVVDUHFKRVHQDQG$VHFWLRQZLWKDUREXVWQHVVHTXDOWRPHDQVWKDWRI
WKHSDYHPHQW VHFWLRQVZLWK DOO WKH VDPHFKDUDFWHULVWLFV KDYH IRU D JLYHQ WUDIILF ORDG D ORZHUYDOXHRI
&7)WKDQWKLVVHFWLRQ)RUH[DPSOHWKHILJXUHVKRZVWKDW
 IRURIDOOWKHVHFWLRQVLQLWLDOYDOXHIRUWKH&7)JOREDOO\VWDQGVEHWZHHQDQG
 &7)VWDQGVEHWZHHQDQGIRUDWUDIILFYROXPHHTXDOWRPLOOLRQVIRURIDOOWKH
VHFWLRQVLHYDULDWLRQLQWHUYDOEHWZHHQ5 DQG5 
 WKHRYHUDOOPHDQHYROXWLRQFRUUHVSRQGLQJ WR5  OHDGV WRD&7)YDOXHPRUH WKDQ
DQGOHVVWKDQIRUDWUDIILFYROXPHHTXDOWRPLOOLRQV

7KLVQRWLRQRIPHFKDQLVWLFUREXVWQHVV5qFKH/RULQROHDGVWRHYROXWLRQFXUYHVVSHFLILF
WR HDFK VHFWLRQ ZKLFK ILW YHU\ ZHOO DOO WKH LQGLYLGXDO GHJUDGDWLRQ SURFHVV ,W DOVR QHHGHG WR DYRLG
PRGHOOLQJDEHUUDWLRQUHVXOWLQJIURPVWHSE\VWHSWKUHVKROGVGHFRPSRVLWLRQWKLVGLVFUHWL]DWLRQSURFHGXUH
VRPHWLPHV OHDGV WR DUWHIDFWV DV IRU H[DPSOH D VHOILPSURYHPHQW RI WH[WXUH ZKLFK FDQQRW UHDOLVWLFDOO\
KDSSHQ


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
)LJ(YROXWLRQFXUYHVRI&7)YHUVXVWUDIILFLQPLOOLRQVSURYLGHGE\6'$0DWGLIIHUHQWOHYHOVRI
UREXVWQHVV5DQGIRUWKHWZRLQLWLDOYDOXHVRI&7)GHWHUPLQHGE\WKHTXDQWLOHVDWDQG


7KLVPHFKDQLVWLF UREXVWQHVVFRQFHUQVRQO\ WKH LQGLFDWRURI WH[WXUHGLPLQXWLRQ WKHRULJLQDO LQGLFDWRU
&7)RU673'LVQRWFRQVWUDLQHGE\WKLVVWURQJK\SRWKHVLVDQGUHODWLYHHYROXWLRQVIRUWZRVHFWLRQVZLWK
WKH VDPH FKDUDFWHULVWLFV DUH LQGHSHQGHQW -REVRQ   )RU HDFK LQGLYLGXDO SDYHPHQW VHFWLRQ LWV
HYROXWLRQFXUYHLVSURYLGHGZLWKDYDULDELOLW\LQWHUYDORIDURXQGLWVUREXVWQHVVDVZHZLOOVHHLQWKH
QH[WVHFWLRQ

7KH SRWHQWLDO DSSOLFDWLRQ LQ SDYHPHQWPDQDJHPHQW RI LQGLYLGXDO HYROXWLRQ FXUYHV LV WR LGHQWLI\ WKH
URDGVHFWLRQVZKLFKILUVWDQGIRUHPRVWQHHGPDLQWHQDQFH
5HVXOWV
0DFURWH[WXUH
2YHUDOOFRPSDULVRQRI637'PHDQVEHWZHHQHDFKZHDULQJFRXUVHVDVZHOODVFRPSDULVRQVE\SDLUV
OHDGWRVLJQLILFDQWGLIIHUHQFHV7DEOHJLYHVWKHYDOXHVRIHDFKGLIIHUHQFHZLWKWKHERXQGVIRUWKH
&,6LJQRIWKHGLIIHUHQFHLQGLFDWHVZKLFKRIWKHWZRZHDULQJFRXUVHVKDVWKHKLJKHVWPDFURWH[WXUHOHYHO
)RUH[DPSOHFRPSDULQJ7$&DQG6$&GUDZVWKHFRQFOXVLRQWKDW637'PHDQIRU7$&LVVOLJKWO\JUHDWHU
WKDQ IRU6$& WKHGLIIHUHQFHEHLQJHTXDO WR5DQJLQJZHDULQJFRXUVHV IURP WKHPRUH WR WKH OHVV
HIILFLHQWUHODWLYHWRPDFURWH[WXUHOHDGVWR97$&ILUVW7$&VHFRQGDQG6$&WKLUG
7DEOH0XOWLSOHFRPSDULVRQVRI637'YDOXHVEHWZHHQZHDULQJFRXUVHW\SHV
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 637'
:HDULQJFRXUVHV 'LIIHUHQFH /RZHU 8SSHU
7$&6$&   
97$&6$&   
97$&7$&   
/RZHUDQGXSSHUERXQGVRIWKH&,IRUWKHGLIIHUHQFH


)RUHDFKSDYHPHQWQDWXUHPHDQYDOXHVEHWZHHQJUDGLQJFKDUDFWHULVWLFVZHUHFRPSDUHG3DUWLFOHVZLWK
WKH ELJJHVW VL]H  KDYH KLJKHU PDFURWH[WXUH PHDQ OHYHO WKDQ VPDOOHU SDUWLFOHV  HVSHFLDOO\
FRQFHUQLQJ 7$& ZHDULQJ FRXUVH W\SH 7KLV EHWWHU SHUIRUPDQFH FDQ EH H[SODLQHG E\ WKH ZDYHOHQJWK
GRPDLQ UHODWLQJ WR PDFURWH[WXUH $OWKRXJK GLIIHUHQFHV DUH VLJQLILFDQW WKH\ OLH LQWR D VPDOO LQWHUYDO
EHWZHHQDQG

7DEOH  FRQWULEXWHV WR LOOXVWUDWH WKH SUHGLFWLRQ SRWHQWLDO RI WKH 6'$0 IRU VHYHUDO LQLWLDO YDOXHV RI
673'PHDVXUHGRQD URDGVHFWLRQ WKHPRGHO LVDEOH WRSUHGLFW WKH IXWXUHYDOXHRI WKH LQGLFDWRUDIWHUD
LQFUHDVHRIKHDY\JRRGVYHKLFOHV7KHPHDQHYROXWLRQFRUUHVSRQGLQJ WRD UREXVWQHVVRI
VKRZVWKDWWKHORVVRIPDFURWH[WXUHLVYHU\VPDOO

%HFDXVHRI WKHKLJKYDOXHVRI673'FRQWDLQHG LQ WKHGDWDEDVH LW LVYHU\XQOLNHO\ WKDWPDFURWH[WXUH
LQGLFDWRUOHVVWKDQFRXOGEHPHDVXUHGRQDKLJKZD\URDGVHFWLRQ
7DEOH637'SUHGLFWHGYDOXHVIRUDWUDIILFLQFUHDVHRIKHDY\JRRGVYHKLFOHVRQ6$&VORZODQH
 5REXVWQHVV
,QLWLDOYDOXHRI637'   
   
   
   
   
   

0LFURWH[WXUH
2YHUDOOFRPSDULVRQRI&7)PHDQVEHWZHHQDOOWKHGLIIHUHQWZHDULQJFRXUVHVDVZHOODVFRPSDULVRQVE\
SDLUV OHDG WR VLJQLILFDQW GLIIHUHQFHV LQ DOO FDVHV 7DEOH  JLYHV WKH YDOXHV RI HDFK GLIIHUHQFHZLWK WKH
ERXQGVIRUWKH&,$QHJDWLYHVLJQRIWKHGLIIHUHQFHLQGLFDWHVWKDWWKHVHFRQGW\SHRISDYHPHQWLQWKH
ILUVWFROXPQKDVKLJKHUPLFURWH[WXUHOHYHOWKDQWKHILUVW W\SH)RUH[DPSOH WKHFRPSDULVRQRI7$&DQG
6$& ILUVW OLQH GUDZV WKH FRQFOXVLRQ WKDW &7) PHDQ IRU 6$& LV VOLJKWO\ JUHDWHU WKDQ IRU 7$& WKH
GLIIHUHQFHEHLQJ HTXDO WR 5DQJLQJZHDULQJ FRXUVHV IURP WKHPRUH WR WKH OHVV HIILFLHQW UHODWLYH WR
PLFURWH[WXUHOHDGVWR6$&ILUVW97$&VHFRQG7$&WKLUGDQG3$&ODVW


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7DEOH0XOWLSOHFRPSDULVRQVRI&7)YDOXHVEHWZHHQZHDULQJFRXUVHW\SHV
 &7)
:HDULQJFRXUVH 'LIIHUHQFH /RZHU 8SSHU
7$&6$&   
97$&6$&   
97$&7$&   
3$&±6$&   
3$&±7$&   
3$&97$&   
/RZHUDQGXSSHUERXQGVRIWKH&,IRUWKHGLIIHUHQFH


)RUHDFKSDYHPHQWQDWXUHPHDQYDOXHVEHWZHHQJUDGLQJFKDUDFWHULVWLFVZHUHFRPSDUHG3DUWLFOHVZLWK
WKH VPDOOHVW VL]H  DQG  KDYH KLJKHU PLFURWH[WXUH PHDQ OHYHO WKDQ ELJJHU SDUWLFOHV 
HVSHFLDOO\ FRQFHUQLQJ3$&ZHDULQJ FRXUVH W\SH7KLV EHWWHU SHUIRUPDQFH FDQ EH H[SODLQHG E\ WKH ORZ
ZDYHOHQJWK GRPDLQ UHODWLQJ WRPLFURWH[WXUH$OWKRXJK GLIIHUHQFHV DUH VLJQLILFDQW WKH\ OLH LQWR D VPDOO
LQWHUYDOEHWZHHQDQG

3UHGLFWHGYDOXHVRIWKH&7)DIWHUDQLQFUHDVHRIKHDY\JRRGVYHKLFOHVDUHJLYHQLQWDEOHIRU
VHYHUDOLQLWLDOYDOXHVPHDVXUHGRQDURDGVHFWLRQRI\HDUVROGDJH7KHPHDQHYROXWLRQFRUUHVSRQGLQJWR
DUREXVWQHVVRIVKRZVWKDWWKHORVVRIPLFURWH[WXUHVWDQGVEHWZHHQIRUKLJKLQLWLDOYDOXHDQG
IRUORZLQLWLDOYDOXH
7DEOH&7)SUHGLFWHGYDOXHVDIWHUDWUDIILFLQFUHDVHRIKHDY\JRRGVYHKLFOHVRQ6$&VORZODQH
 5REXVWQHVV
,QLWLDOYDOXHRI&7)   
   
   
   
   
   
   



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7KHILJXUHLOOXVWUDWHVWKHJRRGQHVVRIILWRIWKHHYROXWLRQFXUYHSURYLGHGE\WKH6'$0LQUHODWLRQWR
WKHUHDOPHDVXUHPHQWVGRQHRQWKHWZRVHFWLRQV

)LJ2EVHUYDWLRQVLVRODWHGSRLQWVDQGHYROXWLRQFXUYHVRI&7)YHUVXVWUDIILFLQPLOOLRQVSURYLGHGE\6'$0
EODFNOLQHVIRUWZRURDGVHFWLRQVDQGZLWKYDULDELOLW\LQWHUYDORIIRUUREXVWQHVVGDVKHGOLQHV
7KHHYROXWLRQFXUYHVVWDUWDWWKHILUVWPHDVXUHPHQWPDGHRQHDFKURDGVHFWLRQ7KHJRDORI6'$0LV
WR REWDLQ D FXUYH SDVVLQJ LQ WKH PLGGOH RI WKH UHDO REVHUYDWLRQV 'UDZLQJ FXUYHV IRU  RI WKH
LQGLYLGXDOUREXVWQHVVIRUHDFKVHFWLRQSURYLGHDVRUWRIFRQILGHQFHLQWHUYDO

7KH IHHGEDFN IURP HYROXWLRQ FXUYHVPRGHOLQJ LV SURYLGHG E\&RILURXWH WKH URDG QHWZRUNPDQDJHU
FRPSDQ\WKHFRPSDQ\KDVFRPSDUHGWKHSUHGLFWLRQFRPLQJIURPWKHPRGHOLQJIRUH[DPSOH&7)YDOXHV
IRUDWUDIILFHTXDOWRPLOOLRQVKHDY\JRRGVYHKLFOHVRQILJWRQHZPHDVXUHPHQWVDGGHGWRLWVGDWDEDVH
LHUHDO&7)YDOXHIRUURDGVHFWLRQVFXPXODWLQJPLOOLRQVKHDY\JRRGVYHKLFOHVORDGV7KHGLIIHUHQFH
EHWZHHQ WKH WZR UHWXUQHG&7)YDOXHV LV YHU\ VPDOO SURYLQJ WKHJRRGSUHGLFWLYHSRZHURI WKH6'$0
ZKLFKZDVSUHYLRXVO\DVVHVVHGLQ.KUDLEDQL
&RQFOXVLRQV
)RU D GHFLVLRQPDNLQJ VXSSRUW V\VWHP WR HQDEOH RSWLPL]LQJ PDQDJHPHQW RI WKH URDG PDLQWHQDQFH
IXQFWLRQ LW PXVW LQWHJUDWH PRGHOV WKDW DOORZ SUHGLFWLQJ WKH HYROXWLRQ LQ SDYHPHQW VNLG UHVLVWDQFH
7KHRUHWLFDO VWXGLHV DQG ODERUDWRU\ DUH QRW VXIILFLHQW IRU EXLOGLQJ VXFKPRGHO ZLWK DGHTXDWH UHOLDELOLW\
2QO\ DQ DQDO\VLV RI WKH GDWD FROOHFWHG RQ SDYHPHQWV VXEPLWWHG WR QRUPDO XVH FRQGLWLRQV FDQ OHDG WR
SHUWLQHQWPRGHOV

7UDGLWLRQDOPHFKDQLVWLFRUVWDWLVWLFDOPRGHOVKDYHGLIILFXOWLHVWRWUHDW LQWKHVDPHWLPHURDGGDWDWKDW
DUHUHSHDWHGLQWKHWLPH7KLVVWXG\VKRZVWKHHIIHFWLYHQHVVRIDQRULJLQDODSSURDFKEDVHGRQWKHVXUYLYDO
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GDWD DQG DEOH WR DFFXUDWHO\ ILW WH[WXUH HYROXWLRQ IRU GLIIHUHQW SDYHPHQW QDWXUHV )XUWKHUPRUH WKLV
FRRSHUDWLRQ EHWZHHQ&RILURXWH DQG WKH ,IVWWDU KDYH HQVXUHG WKDW WKH DQDO\WLFDO VWDWLVWLFDOPRGHO IRU WKH
SXUSRVH RI PRGHOOLQJ WKH HYROXWLRQ LQ SDYHPHQW WH[WXUH ILWV YHU\ ZHOO WKH UHDO HYROXWLRQ RI KLJKZD\V
QHWZRUN DV LWZDVGHVFULEHG  LQ WKH URDGGDWDEDVH FRQVLVWLQJ LQ WKHRXWFRPHRIPRQLWRULQJ FDPSDLJQV
RYHUPDQ\\HDUV

5HIHUHQFHV

)OHPLQJ75	+DUULQJWRQ'3&RXQWLQJSURFHVVHVDQGVXUYLYDODQDO\VLV:LOH\1HZ<RUN

*RWKLp0/HVPHVXUHVGHO¶DGKpUHQFHGHVFKDXVVHVHQ)UDQFHHWOHXULQWHUSUpWDWLRQ%/3&
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